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Micromechanics-based Evaluation of Elastic Modulus of Concrete
Considering Interfacial Transition Zone

ssral® E3 T wagE
Song, Ha~Won Ctho, Mo-Jin Byun, Keun~Joo
ABSTRACT

Cenerally, concrete is a two-phase material composed of aggregate particles dispersed in
hydrated cement paste matrix, but in microscopic view the concrete is a three-phase
material composed of the aggregate, the hydrated cement paste, and interfacial transition
zone. The interfacial transition zone between aggregate and hydrated cement paste has a
great influence on strength and stiffness of concrete due to the increase of porosity in the
interfacial transition zone. In this paper, a triple-layered inclusions model which considers
the effect of interfacial transition zone is proposed to evaluate the elastic modulus of
concrete and results from the model are compared favorably with experimental data. The
model in this paper can be used effectively to evaluate elastic properties of the interfacial
transition zone which are difficult to be found out through experiments.

Keywords : elastic modulus of concrete, three-phase material, interfacial transition zone.
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Fig. 4 RVE of two-phase triple-layered inclusion model
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Table 1 Elastic properties of constituents

Properties N I K §43
Constituents (GPay | (GPa) | (Gpa)
M HCOP 0.22 12 T 1434 | 4918
1 @ Fine Aggregate 0.21 &) 45.997 | 33.058
2 1 Coarse Aggregate 0.23 69 42593 | 28.049
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Table 2 Comparison between experiment and results by
the double~layered inclusions model

Volume Fraction Young's Modulus(G>a)

Fine | Coarse| Kxperi] 2DI 201
Agg. Agg. ment | (DDM) | ISCAD
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3 0.328 | 0.392 0.28 3540 | 3439 | 4281
1

5

Mix HOeP
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0.297 | 0.353 0.35 3860 | 3668 | 4508
). 0.326 0.40 3960 | 3852 | 681
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Table 3 Comparison between experiment and results by
the triple-layered inclusions model

Volume Fraction Young's Modulus(GPa)

Fine | Coarse Lxperi | 2Tl 201
. Srase)
wi\ | HCE Age | A 7] ment [imoan | sean

1 0181 | 0. 018 10189 | 3490 | 2774 ] 3430

2 0145 ) 0408 1 025 | 0197 | 3420 | 2878 | 3599
3 0026 0392 | 028 | 0202 | 3540 | 2934 | 3696
| 0115 | 0380 | 0.30 1204 1 3620 1 2970 | 3740

(
b 0.086 1 0363 | 055 | 0211 | 3860 | 30.61 | 3880
3 0056 1 0326 1 040 | 0218 | 3960 | 31.62 | .32
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Table 4 Comparison of results evaluated by the models

\ixes
. - - Avg
Vethods 1 2 3 B 5 [§
2DIENDDAT Qb 2231 284 -3.21 497 272 4.23
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